Influence of hypercapnia and hypocapnia on bladder contractions and their respiratory consequences.
Rhythmic contractions of the detrusor muscle, induced by gradual filling of the urinary bladder in decerebrate or anesthetized cats, are accompanied by decreased inspiratory activity in motor nerves to respiratory muscles, particularly those of the upper airway. We have examined the influence of hypercapnia and hypocapnia on these contractions and the accompanying activities of the phrenic and hypoglossal nerves in decerebrate, vagotomized, paralyzed and ventilated cats, some of which had denervated carotid chemoreceptors. Hypercapnia slowed, and then reversibly abolished bladder contractions in most animals, regardless of the state of the carotid chemoreceptors. Bladder contractions were well maintained in progressive hypocapnia, even at end-tidal CO(2) levels below the 'apneic' thresholds of the hypoglossal and phrenic activities. The reductions of the nerve activities in response to bladder contractions were not significantly altered by hypercapnia or hypocapnia. The abolition of bladder contractions by hypercapnia is unlikely to reflect a direct effect of CO(2) or H+ ion on the contractile mechanism of the detrusor muscle, but may be based on inhibition of stretch receptors in the bladder wall and/or an effect of CO(2) or H+ in or near the micturition centers in the brain stem.